Regular and non-regular point sets: properties and reconstruction by Petitjean, Sylvain & Boyer, Edmond
HAL Id: inria-00100428
https://hal.inria.fr/inria-00100428
Submitted on 26 May 2011
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Regular and non-regular point sets: properties and
reconstruction
Sylvain Petitjean, Edmond Boyer
To cite this version:
Sylvain Petitjean, Edmond Boyer. Regular and non-regular point sets: properties and reconstruction.


























































òýOñì¸òôõ1í ìTÿüõ+ÿü,ðkü÷GíÏñòôiðOñaì¸òÙùl÷Gì¸í õQôýGü÷-÷kôiòó¸üÿôiðyô ôòÿ3ùl÷Oì¸í ú
ì¸í 
îïcðOü÷ûTñaýOñì¸ò)î÷GìHú




















úMôîHðkï÷Güý!ð" cü^ý  ôiîü^ìiù2ð" ü^î;ì¸ñò]ðXýOü,ð 	`òÙð  ñaýXîôî;ü÷XüñaòDðk÷GìHÿcïúüÕôÂòü HýOñaí îõü










































õQôïcòôMö ðk÷GñQôòóïõQôiðOñaì¸ò LK J  ì¸÷ðkü
ðO÷kô
 cüÿ÷GñaþMôuðkñaìò NM J  ìiùXð  üÓñaòîïHðÿôiðyô	O ò üô÷OõÇös÷Oüú
ì¸òýðk÷Oïcú










÷OñÇðkü÷Gñaì¸òÌðyôYP]ñaòcó)ñaòDðkì)ôiúúìïòDð ð  üô÷GüMôýÂìiùËð  üñ÷/ùôú
üý2	Z`ò[( M ,$






































ðkñì¸òt-ñð  `c `ý ôî;üýïýGñaòó)ûTñaýGñ ñõañð`öÌôõó¸ì¸÷Gñð" cíÏý	;`ò[ð" cü K JúôýOü 
ð" üËíÏü,ð" ìTÿ î÷Oì¸î;ì¸ýGüÿ Dö O ðOðkôõañ;(mu9,40ôiýOüÿì¸òÏð  üÕòìiðkñaìòÏìùfv wYxzy_{|B}~wQ|kk6|k 
ì_û¸ü÷Gúì¸í üýÒýOìíÏüìù#ð" cüÿc÷kô ôúkP]ýÕìiù*ð  üac `ý ôî;üôõaóì¸÷OñÇð" í ý2	





















































îïcðOüÿ DöÙð  ü~%Ôô÷Oú cñaòóÏë%ï;üýËôõaóì¸÷OñÇð" í  cñaú 3ì¸ïcðkîcïcðkýËôíÏü
ý  3ñaòðk÷GñQôòóïõQô÷
ùlì¸÷Oí	Të%ï÷GõaüýGý%ôiòÿ2ü















ð" ügc `ý ôî;üìùð" cüîì¸ñòDðký2	  ügc `ý  ôîü9 ôý^ð" cüÂýkôí üðOì¸îìõaì¸óöÖôýËð" üÓôú,ðkïôiõ
ýOï÷ùôúüì¸òcõöÙñÇù*ð  üýkôí îõñaòóÂñýÿüòcýOü/ôòÿ3ïòñùlì÷Oí	






















úMôò ü úìíÏîïHðküÿÎü ú










. 8  0  <  A  	T0$243BADC 	;e-üú
ì¸òýGðO÷Oïú,ðkñì¸ò íÏü,ð" ìTÿý^ñò ð" ñýúMôiðOüó¸ì¸÷ö ÿü,ùlì¸÷Oí ôò










ÿ ðOìí ñaòñíÏñþü%ð  üÕü





















































ñaòó  ùl÷Oì¸òDððk÷GñQôòcó¸ïõQôuðkñaìò ýGú üí üý%ñaòú
õaïÿü-ð" cü V!ôõõ  ñÇû¸ìðOñaòó O õaó¸ì 
÷OñÇð" í  V  O  ìù V%ü÷Gòô÷Gÿñaòñ*ü
ðôiõ4	;(_*u9,4;ð" üX!Hîña÷Oôõañòó ?hÿcó¸üðk÷Oñaôòó¸ïcõQôiðOñaòóðkü
ú òñFE]ïü3ìùë%÷Gì¸ýOýGòìôòcÿ O òcó¸üõ (_*,Òôòÿsð" üÖî÷OìG ü
ú
ðOñaì¸ò ôýGüÿ í ü
ð  ìTÿ ìù)qì¸îcñ
ôòÿ÷Oñý  òôiò (_*,4	Wqñûüòsô î;ì¸ñaòDðýGü








ð" ü ôiõaõ±ìù%÷kôÿcñaïýð  ôiðýOñÇðkýì¸ò ñðOýû¸ü÷ðkñúüý  ôýòì3ñaòDðOü÷Oòôõ±î;ì¸ñaòDð 	  üôiõaó¸ì 
÷OñÇð" í Xì¸÷ PTý Dö òÿñaòcóÔôýOü
üÿÝðO÷OñQôiòó¸õaü ¢ð" cüò üøHðOüòÿcñaòó3ð" ü ýOï÷ùôúüÏôýùô÷ôý





ì¸òÿñÇðkñaìòý24ð" ü V  O ñaýó¸ïô÷OôòDðküü
ÿ ðkì òñý  
-ñð  Öôú
ì¸÷O÷Güú
ð-ðO÷OñQôiòó¸ïõaôiðkñì¸ò	= ü~!Hîñ÷kôõñaòó ?hÈÿó¸ü-ðküú còñFE]ïü %ì÷BP]ý ]öÙú÷Oüôiðkñòó























































òîïcðìò ð" üÏÿüòcñðkñì¸ò ìùS`ó¸ìTìHÿ@Uýkôí îõañòó¸ýìùÒô
ý  ôiîüÖôòÿ ì¸ò ð  üÖÿcü
û¸ü
õaì¸îcíÏü
ò]ðÏìù^ôõaó¸ì÷Oñð  í ý~-ñð   î÷Gì_ûô õaüó¸ïôi÷kôòDðkü
üýXñ$	 ü 	
ýOïú ð" ôiðÙð" cüÎ÷Güú
ì¸òýGðO÷Oïú,ðkñì¸ò ñaýó¸ïô÷kôòDðOüüÿ ðOì ü ðOì¸îìõaì¸ó¸ñúMôõõöÝúì¸÷G÷Oüú,ðÖôòÿ
úì¸òDûü÷OóüòDð-ðkìð  üÕì¸÷Gñaó¸ñòôõ=ýOïc÷Gùôú
üôýXð  ü^ýOôíÏîcõañaòcó/ÿü
òýOñÇð`öÙñòú÷GüMôýGüý2	 O ðOðkôõañ (u,














ìù O í üòDðyôÙü,ðôõ$	 (m9,$ ôýGüÿ ì¸ò ð  üÂòìðOñaì¸òÔìù ýkôí îõañòóñýÕð" ü ÷Oýðì¸òü~-ñÇð" 
î÷Oì_ûiô
õüó¸ïô÷OôòDðküü







ý2	 O ýOñaí ñaõaô÷+ú÷Gñðkü
÷Oñì¸òÂñaý'ïýOü
ÿ6DöXVXì¸ñaýGýOì¸òòôið














ýOïõÇðký  ì¸õÿ   cüò ð  üýkôí îõñaòó ìiùÕð" cü3ïcòÿü÷GõöTñaòcóÎýGï÷Gùôiúü
ñaý S`ýOïD úñüòDðkõÇöUÿü




ðkñúMôõcôîîõñaúôiðkñì¸òý2	 ^òü!íÏôñò÷OüôýOìò ñý*ð  ôiðÈýOôíÏîcõañaòcóÕú÷GñðOü÷OñaôÕîïcð'ðkìTì^íÂïú 
üí î ôýGñaýì¸òÌð  üì÷Oñaóñaòôõ'úï÷û¸üì÷/ýGï÷Gùôú
üÏùl÷Gì¸í   ñaú Ìð" üÏýkôí îõaüÓî;ì¸ñaòDðOýô÷Gü
ÿ÷kô-òÔôòÿÔòcìðÒüòì¸ïcó ÖìòÔî÷Gì¸îü


































ð  ñ4	 ü
	 ¸ð" cü-ùôiú
ðð" ôuðXñÇð4ôÿí ñðOýô÷Güó¸ïõaô÷ÈñaòDðOü÷Oî;ì¸õaôòDð  úôò6;üÿüú
ñaÿü








ó¸ïõaô÷îìñaòDð-ýOü,ð   ÷Gì¸î;ì¸ýOñÇðkñaìòR* K ôiòÿ O õaó¸ì÷Oñð  í K ñòð  ü
M J½úMôýGü  	


































































ðOñaì¸ò`rÖð  üòsíÏì_ûüýÓïîðkì)ð" cü M JúôýOü 	










ðyôñõaýÓôòcÿ ýGñaó¸òñ úMôiò]ð ÷GüýOïcõðký ìùÕ÷Oüú
ì¸òýðk÷Oïcú












òDð-ñð   ð  ü
úï÷û¸ü 	 ñaý%ñaýXð  ü÷Oü
ýOïõÇð%ð  ôið O íÏü
ò]ðkôü
ðôõ4	 (s  K *,¢ì¸÷Gñaó¸ñòôõõöÂîc÷Oì_û¸ü
ÿ   cüò ñý






ò ôòcÿ ð" cü3í üÿcñQôõôEøcñýÓìù íÂïõÇðkñaîcõañaü
ÿ Dö  D  ü
÷Oü ÂñaýýGì¸í ü





¸ð" ñý4÷GüýGïõð  ôiòÿ÷GüõQôuðküÿ ýkôiíÏîõñaòó^ð  üì÷Oüí ý  ÿìTüý4òìð4üøHðOüòÿÏðkìî÷kôiú




















K 	_*  DöÝÿcüòñòóð" üÓòìiðkñaìò)ìù%ñòDðkü÷GîìõQôòDðìù%ôîìñaòDðýOü,ð 	 #ÌüÂð" ü
òÌñò]ðO÷OìTÿïú
üÏôiòôõaìó¸ïüýÕìùXð  ü
ÿñaýðyôòcúüÏðOìÔð" cüýkôiíÏîõüÏî;ì¸ñò]ðýOü,ð $K 	 K  ôòÿÝìùð" üÏõaìTúMôõÈùlüôiðkï÷GüýGñaþü 






ðOüí üÿñaôõ#ôuøHñaýÒìùôò ñòDðkü÷GîìõQôòDð 
K 	 M  	^ï÷ÿüòcñðkñì¸ò ìù÷Güó¸ïcõQô÷Gñð`ö ìiùôò ñaòDðkü
÷Oî;ì¸õQôòDð2  ñaú  ñaý3ôò ü,øTðkü
òýOñì¸òAìiù L
ýkôí îõñaòóðOì ð  üÿñaýGú÷Gü
ðküúôýOü ùlì¸õaõì=-ý 




ðÒìù*îìñaòDðký-ìù 9 ì¸÷ M 	








ðOñûüõö úôõaõüÿÌô  `ýOñíÏîcõaü,øJ¢ô *ýOñíÏîõü,øJ2ô K `ýGñaí îõaüø)ôiòÿ ô M `ýGñaí îõaüøJ	 O
!#" yw 
xzy  y Yx  w 
xF|%$'& ìiù   ñýÈôúì¸õõaüú,ðkñì¸òÂìù)( `ýOñíÏîcõañaú
üý*(+-,/.10  0 !32 ýOïú ð" ôuðXü,û¸ü






#Ýü<÷Oýð!ÿü.òüo  ôiðXüÕí üMôiò DöÏô/îñüúü-ñaýGü.`õñaòüô÷ DöHî;ü÷GýOï÷ùôúüìiù   úï÷û¸ü







÷Oî;ì¸õQôòDð A k6GF&yF  
 |'H JILKNM " yw 
xzy  y Yx  w 
xF|%$j 6|POY| |%$| yF 
   6|~y v ?|6x_ v yF -Yy }" RQ| úõì¸ýOü
ÿ y A|B   A yPH SITKNM " yw 
xzy  |k
Q }|k)NQ}Yy U | | v    v6v |   |B}  w 6 v | v H A VWX? 















  I  Yx    v @x_Yy D
÷Oì¸í òìì¸ò HôiýOýOïcíÏüÒð" ôiðX? ñaýXô/ú
õaì¸ýGüÿñòDðkü÷GîìõQôòDð4ìù 
6	eÒü














	4æ1é :9=åN:ã1è9 :åuê9ä+<  6| õìHúôõ±ó¸÷Oôò]ïõQô÷Gñð`ö H  M A ? Y 
yFd6|QB}Yy&AQ6|dx_Y  |k A 6|RQkYxxs  y  @w~  y Q|B}'  6| yw 
xzy  |k y v H6| Y A  
h'øôiíÏîõüý-ìù*õaìTúMôõó¸÷kôiòTïcõQô÷Gñðkñüý%ô÷Oüý  cì=-òÖñaò 'ñó¸ï÷Gü K 	















÷Oüg%üÏïýOüÓð" ü ÿü.òñðOñaì¸ò DöÎíôEøcñíôiõ'ì¸î;üò ôõõaý2	 2ü,ð ;üôòÎì¸î;üòÌýOü
ð/ìù
 -ñð  ôÂýOí ìHìið"  ;ì¸ïòÿô÷Gö






ò ôõaõýð" ôið^ô÷OüíÏôuøHñaíÏôõ -ñð  Ô÷Oü
ýOî;üú,ððkìñòúõïýOñì¸ò3ñaò ( K K 
î	 M Yu9,$	 O õaýGì¸ð" cüÕí üÿñaôõ=ôuøHñaý4ìù1ð  ü ;ì¸ïòÿô÷Göìù íôMö ;üÕÿü.òü
ÿôý4ð  ü
ïòñì¸òìù*ð  üíÏü













ì¸í îì¸òcüòDð^ìùVW  ú
ì¸òDðyôñòý^ôÏîñaü
úüìiù±ð" ü/íÏü
ÿñQôiõ*ôEøcñý %üËíôMöÏôýOýGïí üËð" ôið%ñÇù ñýXú
ì¸òDû¸üø     ôýXñðOýXí üÿñaôõ=ôuøHñaý%ôiðXñaò%òcñð`ö ýGüü







ð  üÏôòDöÎîìñaòDðìù  ôòcÿ
.ô3ú
ì¸í îì¸òcüòDðìiù   W     ì¸ýOüÏúõì¸ýOï÷Gü
ú
ì¸òDðyôñòý@ð" ü
ò  Súìò]ðO÷Oñ ïcðkü
ý4UðOìÏð" cüîô÷ð^ìù'ð" ü/íÏü
ÿñQôõ+ôEøcñýÕìù   ÿïü
ðOì
 ñ$	 ü 	ñð-õñaüý%ì¸ò3ð  ü ìïòÿô÷öìù'ôið-õaüôýGð-ìòüíôuøHñíôõ ôõõ1ìù

 ð  üíÏü















ð  ìTÿý  ôMû¸ü ;üü
ò î÷Oì¸î;ì¸ýGüÿ ùlì¸÷^ÿcüòñòó
ð" ü%íÏü
ÿñQôõHôuøHñaý'ìù;ôÕîñüúü-ñaýGü.`õñaòüô÷'ýGï÷Gùôiúü  ýGüü ¸ü









üÕô/òüÿü.òñÇðkñaìòìù2í üÿcñQôõ=ôuøHñý    cñaú ÙñýX÷GüõQôuðküÿ ðkìð" üËì¸òü
î÷Oìîì¸ýGüÿÌñaò`( KYM ,  	'ë!ôiõaõôíôuøHñíôõ'ì¸îü
ò ôiõaõÈìù   W 
ô \ ì¸÷Oì¸òcì¸ñBôõõÈìù 
6	ù.ñaý/ô \ ì¸÷Gì¸òì¸ñBôõaõ$1ÿüòcìðkü Dö H  M^ð" ü ýOü,ðìù%ýkôí îõüýìù 
õöTñòóì¸òÎð  ü
ìïòÿô÷ö ìù 	cë!ôõaõ A |k| ñù	 H  MXñýXòìið%ð" cüËû¸ü
÷GðOü,øýOü
ð!ìù+ôýGñaí îõaüø ìù+? Hñ$	 ü 	
ñù+ð" cüýOôí îõaü
ýÒñò H  Mô÷Güòìð-úìýOñaí îõñaúñaôõ4	
4'ã#êläEêlæ;ã 5 ê Mé¸åNDä76Tç*ê;:9V:+ê /<  6| í üÿñaôõÈôuøHñý A ? yF6|  xF@ |A H6|)xF  XA  | v ?|  AZA |k|
  v yQkYxxs-
`òÙìð  ü÷ %ì¸÷Gÿý2Tð" üÕíÏü
ÿñQôõ;ôuøHñýXìùZ? ñaýð" cü \ ì¸÷Oìòì¸ñ=ÿñQôió¸÷kôí ìiù 
 í ñaò]ïýð" ìýOü
îô÷ðkýú
ì¸òDðk÷Gñ ïcðOüÿ Dö úì¸ýGñaí îõañúñaôõ!î;ì¸ñaòDðký ìù ? 	 #ñÇð" sð" ñýÿü.òñðOñaì¸ò WXü ýGüü
ð" ôuð4ð  üÒíÏü





ýÂñaò M J9	 ^ò ð  ü÷Oñó Dð




ñQôõ  ñ$	 ü 	
û¸ü
÷Gðkñúü




























'ñaó%	Zr	 ôD	 ;üúôïýGüð  üýkôí îõüÙîìñaòDðýOü,ðÓñaýòìið~Sÿü
òýOüüòcì¸ïó @Uðkì)úôîcðkïc÷Oü3ôõaõ
ð" ü ÿü,ðyôñõaýìù%ð  ü úï÷û¸ü





























































	4æ1é :9Xä#ê?é2ã   /< ;|   
 Q|)POY|?|%$"A ?  v }  0  0 H6|  w 6 v | v HoA W)?  6|  xF@ |k   v LYy v  !  v y }|H6|   v Ny Q-NyL v

A  ? H6|wQ|B}Yy Yx $ yFoA ?  v })xF|  Q|6|o}YyFL v  |#Akw  ?)6| DY AHyF
  v Ny Q-NyL v DY1AYxxsoy v y }|  B  Zw*D Q| y Ao6|  w 6 v | v ;yF  v Q v }|B} FY
 ;A  yF v }|	 v |B} B v    v  y Q-@ yL v A    H6|wQ|B}Yy Yx@ $ yFy v y }| 
 F
|  T. 
 6| õìHúôõð  ñaúkP]òü
ýOý  H  M A ? Y  yFa}|	 v |B}d
























1d  = 0
 ¢®ÃÆ]Ä ¸Ä;¹i¿²»H¬`­D®¿×«]³y¯¯#³OÊ]²¼°D»³y¯Ä"!  ²«]·#!  ²´³È¬`­]³¿y¹M¼°¹M«]³k«u¬¯'¹¾$ &%(' ÄEÍ±­]³È»¹¿²»¬`­D®¿×i«]³y¯¯%²¬  ®¯;]²¸Ä
) +* -,/.ÝÐDÄ¸º=Ä0) 1* -,2.43¸Ä
 5 6b|  @x_Y y v ?| 6x_ v 
YËì ð" ôið4ó¸÷kôò]ïõaô÷OñÇð`öÓôòÿ ð" ñúkP]òüýGýC ôMû¸ü ü
üòñòDðk÷OìTÿïú
üÿXüÕúôòÿü.òüo  ôið
%üí üMôò Döô Só¸ìTìTÿ@U^ñòDðkü÷GîìõQôòDð 	
4'ã#êläEêlæ;ã87 5:9 ;è 9;:åÙêãä7]åN8Èæ39 :ãä*< ? yF~-Yy }d?Q|g ÷OüóïõQô÷ÒñaòDðOü÷Oî;ì¸õaôòDð
A 
 y A Y |B   6y v   A 
 H6| xF  Yx  B v x_Yy D"yFa y   xEDQwYxxF|~D v H6|xF  Yx y   v |kk
 H  M<;=  H  M 
 6|6y v  | 
 yF  YxxF|B} ÷OüóïõQô÷ y Aay }YwXyXYxF|Bo v |a |  x_Y y v ?| 6x_ v  
=  |  x_Yay v ?| 6x_ v bA Q |  x_Y	6y v Z| yF  YxxF|B}Q ÷OüôõañþMôiðOñaì¸ò Aa6|6y v | 
O ùlü&üøcôíÏîcõaüýìiù'÷Güó¸ïõaô÷-ôòÿòìò`÷Güó¸ïõaô÷î;ì¸ñaòDðýGü
ðkýËô÷Güý  ì-òÔñò 'ñaó		
 ñaýÓÿü.òñÇðkñaìòsìiùÕ÷Güó¸ïõaô÷OñÇð`öÝñý ôõaýGìÎýGñaí ñaõaô÷ðOìÎð  üÿüòñðOñaì¸òìù^ô  ýkôí îõaü
ÿ
















  ñaú  !ó¸ñûüòì¸òõÇö ýOôí îõaü























































ñQôõ  ¸ñ$	 ü 	cùlì¸÷ú
ì¸íÏîcïcðkñòóô÷OüMôiõañaþôiðkñì¸òìiù'ô÷Güó¸ïõaô÷!î;ì¸ñaòDðýGü






































ÿñQôõ1ôuøHñaýìù±ôòÖñòDðkü÷GîìõQôòDð@? ñý-ð  ü \ ì¸÷Oìòì¸ñ2ÿñaôó¸÷kôií ìù















ð^ìiù'ð" cü JËüõQôiïòôMöó¸÷kôiî ÖìiùV?  ôõaýGì P]òì-ò ôiý-ð  ü






/åEæ1æ  2ü,ð  ;üÙô3ûü÷ðkü,øÝìù-ô3ýOñíÏîõü,øAìù ?   cñaú  ñýôýGýOïí üÿÝòìððkì ;ü
JÕüõaôïòôMö
	fJÕü
òìðkü Dö  ð  üÙýGñaí îõañúüýùlì¸÷GíÏñòóÖð  ü ;ì¸ïòÿôi÷Gö ìiùð" ü \ ì÷Oì¸òìñ
÷Oü
ó¸ñaì¸ò ìù   ýOü
ü 'ñaóï÷Oüo  	= ü^úìò]ðO÷Oñ ïcðkñì¸òÓìù &ðkìð" cüÕí üÿñaôõ=ôuøHñaý4ñaýÿü.òüÿDö3ð  ü  p ýb  ì¸ýGüýGðO÷kôñó Dðõañaòcü^ÿïôõýËñò3ð  ü JÕüõaôïòôMöó¸÷Oôî Ôÿcìòìð<;üõì¸òóÓðkì
? 	





ü ñaý-òìðÒñòð  ü JÕüõaôïòôMöó¸÷Oôî   ôòÿ ô÷OüòìiðËÿcïôõ2ìù'üMôú Öìð" ü
÷
ôòÿ %üð  Tïcý  ôMûüð  üùlì¸õaõì=-ñòó/ð?Xìî;ì¸ýGýOñ cõaü^ýGñðkïôiðkñì¸òý-	
 *   'ñó¸ï÷Oü %	 ô    ñýòìðÂÿïôõðkì ô'JËüõQôiïòôMöÝü
ÿó¸üôiòÿñaýð" ]ïýîô÷ðÂìùð  üíÏü
ÿñQôõ1ôuøHñaý2	  cü÷Oü,ùlì¸÷Oüð" cüð  ñaúkP]òü
ýOý   H  Môið   ÿcñaýGðkôòú
üðOì ð  üíÏü
ÿñQôõ
ôuøHñaý  ñýÒõüýGýÒð  ôòð" üÿñaýðyôòcúüùl÷Oì¸í ðkìÓð" üñaòDðkü
÷OýGüú
ðOñaì¸ò;ü
ð?Xüüò ôòÿ  	I!HñaòcúüÂð" cüúña÷Gúïí úü
òDðkü÷ 
 ìù ñaýÕòìðñaòcýOñaÿcüð" ü \ ì÷Oì¸òìñ'÷Oü
ó¸ñaìò)ìù 
 ìð  ü÷4-ñaýOüÂð  ü ôõõ'úñ÷Oú
ïíÏýGú÷Gñ ;üÿ)ðkì ñaý^û¸ìñaÿ ìùXìð" ü
÷ýkôí îõüôòÿ ñý





   ñaú Óñaý'ñðkýGüõÇù=õaüýGý'ð" ôòÓì¸÷±ü-E]ïôiõcðkì^ð  üõaìTúMôõTó¸÷Oôò]ïõQô÷Gñð`ö
  H  M!ôið  	 ]ïý-	
  H  M<;    H  M 0
ûHñì¸õQôuðkñaòcóð" ü÷Güó¸ïõaô÷OñÇð`ö  DöTî;ìð" ü
ýOñý2	
NK   'ñó¸ï÷Oüd%	     ñaýÿcïôõ!ðkìÎô JÕüõaôïòôMöü
ÿó¸ü4ìù? 	 ü
ò ÿcìHü
ý òcìðúì¸òDðk÷Gñ ïHðküÓðkìð" ü íÏü
ÿñQôiõôuøHñaýñaò ð" ü úìíÏî;ì¸òü
ò]ð!#ìù   W ? ÿcüõañíÏñÇðkü
ÿ














ò]ð-ðOì' 	 O óDôñaò Hð?XìýOñÇðkïôuðkñaìòýô÷GñaýOü9	
 *   ü#  p ýÕñaòDðkü
÷OýOü
ú
ðOñaòó$! ô÷Güòìiðôõaõ#ÿïôiõ*ðkì JËüõQôiïòôMöÔýGñaí îõañúü










ïí úüòDðOü÷ìù% HûTñaì¸õaôiðkñòó/ð  ü
÷OüóïõQô÷Gñð`ö6 DöHî;ìð  üýGñaý2	
* K






























 ¢®ÃÆ]Ä¸Ä]ª?»Ã»ÃÀ]¯`¬`´²¬`®¹M« ¹¾2¿y¹M«u¬¹MÀD´%¿y¹M«u¬²®Ã«D¼³k«i¬%®Ã« ¬`­]³ 
	 ¿²M¯³_Ä]Í±­]³¬?¶*¹°¹_¯¯`®ÃºD»³Ò¿y¹M«]ÆMÑ
ÀD´²¬`®¹M«]¯^²´¹MÀD«]·  ¶È­]³k« ®¯Ò«]¹M¬	!³k»Ç²ÀD«T²yÉ²¸Ä;¬`­]³»¹¿²»#¬`­D®¿×«]³y¯¯Ò®¯Ò¯`¼²»Ã»³k´Ë¬`­T²«
¬`­]³X»¹i¿²»Æ_´²«iÀD»Ç²´`®Ã¬É¸º=Ä ·D¹³y¯*«]¹M¬±¿y¹M«u¬`´`®ÃºDÀD¬³-¬¹Ò¬`­]³X¼³y·¸®Ç²»=²
Ê®¯'®Ã«²Ò¿y¹M¼°¹M«]³k«u¬¹¾
$  %+' Ä
ë%ì¸òýGü-E]ïüòDðOõöð  ü^í üÿñaôõ¢ôEøcñýìùZ?  ôiý!ð" ü^ýOôí ü3 ì¸í ì¸õaì¸óñaúMôiõð`öHî;üôý  W?
  üòð" cü ý  ôiîü)ñýÙ÷Oü
ó¸ïõQôi÷2	 ï÷ð" ü











ó¸ïõaô÷ K J ôòÿ M J½îìñaòDð-ýOü,ðký2	

/åEæ 8Èæ3Mê9äEêæ;ã	 5êlåiéDè é Tãä7]åÓæ;ã
æ=åuæ;ã+æ;êXåNêlæ;ãÈæ;è*ã#ç :å +< I|  Q|
 H  I K7M " yw 
xF|%$A   |  x_Yby v  | 6x_ v  ?   6|  y  w  | v  | 
 A  Q|xF v   XH6| Q v }Y DdA)H6| 
k v y  |  yL v Aa -Yw 
xF|6y v   A ? y Aa v }" v xEDgy A
 yF~ OY|?|%$&A  

/åEæ1æ  JËüòìðOü Dö  ð  üýOñíÏîõñaú
üý1ùlì¸÷GíÏñòó!ð" ü ;ì¸ïòÿôi÷GöìùHð" ü \ ì¸÷Gì¸òì¸ñD÷Güó¸ñì¸ò
ìùôÏûü÷ðkü,ø> ìù  	$ùÈð" ü/úñ÷OúïcíÏú
üòDðkü
÷ 
 ìù  ;üõaìòó¸ý-ðkìð  ü \ ì¸÷Gì¸òì¸ñ+÷Güó¸ñì¸ò
ìùÕô ýkôí îõaüî;ì¸ñò]ð  Z  ñú [ñaýòìð ôÔûü÷ðkü,øsìiù 'ð  üò[ì¸òüìù-ð  ü  p ýñýÓôið
ôÔÿñýGðyôiòúüÏõaüýGý/ð  ôò ì¸÷/ü-E]ïôõ4ðkì3ð" üÙó÷kôò]ïõaô÷OñÇð`ö ôið   ýOüü'ñaó	;%	 ô  ôòÿÝð  üýOñÇðkïôiðOñaì¸òÔñaý^ôiòôõaìó¸ïü/ðOìÙð" üîc÷OìTìùìù  È÷Oì¸î	 u%	  ]ïý2üñð  ü÷Ëð" üÂí üÿcñQôõ*ôuøHñaý^ñý
ôið%ôÿñaýðyôòcúüÕõüýGýXð" ôòÙì¸÷4ü-E]ïôõ;ðkìð" üËó¸÷kôò]ïõaô÷OñÇð`öÓì¸÷ ½ÿcìHü
ý!òìðXúì¸òDðO÷Oñ cïcðküÒðkì

















	 ¿²M¯³_ÄHÍ±­]³Ë¬¶'¹Â¿y¹M«]Æ_ÀD´²¬`®¹M«]¯-²¬ ¶È­]³k« 
®¯ 	!³k»Ç²ÀD«T²É%c²¸Ä ' ®¯È«]¹M¬´³kÆ_ÀD»Ç²´X²¬  ¸º=Ä ' ®¯È´³kÆ_ÀD»Ç²´%²¬ Ä
 9 ;è9 :å   8Èæ;ê?ã;ä  ]ä7P:ã*ç ä Têåê?ã;ä7]å/8Èæ39;:ãäN
`òÝð" cñaýýGüú,ðkñaìò;XüùlìTúïý/ì¸ò î÷Gì¸î;ü÷GðOñaü
ýìù÷Güó¸ïcõQô÷îìñaòDðýGü
ðOýÂìù   ôòÿÝð  üñ÷
÷Oü
ó¸ïõQôi÷2ñaòDðkü















 ìiù   	











/åEæ 8Èæ3Mê9äEêæ;ã5 -8#ä :9 9  >< I|    v }  Q|g j}  | v  6y v Q v
? 	 6| v H6|  xF|B} QkYxx    Zyj}Yy YwQ|?|    yF OYy } A -Yw 









÷Oñ ;üÿðOì    ü












 Q-yL|x   6  qaq  ìùð" ü-î;ì¸ñaòDð4ýOü,ð
   ñú ñaýÈñòúõïÿü
ÿÏñòÓð  üJÕüõaôïòôMö3ÿñaôó¸÷kôií ìùZ
6	  `òÔð" üXq q ð?%ìûü÷ðkñaú














÷Oüýðkñòó^îô÷Oôõaõüõ -ñÇð"  \ ì¸÷Gì¸òì¸ñ]ÿñaôó¸÷OôíÏý	uë!ôõaõ
v |y  1Q 6-}
*l
P Pi j
 ¢®ÃÆ]Ä   ¸Ä È·2²M¿y³k«u¬X°c¹M®Ã«i¬¯4·D³ ]«]³Ò²« ³k¼°D¬?ÉÂºT²»Ã»lÄ
  H  MËìù%ôýkôí îõüÂîìñaòDð  ð  üÓýOü
ðìiù%î;ì¸ñaòDðOýìù ?  ôMûHñòó ôýð  üñ÷^úõì¸ýOü
ýGð
ýkôí îõüîì¸ñòDð 	% cüò 	

/åEæ 8Èæ3Mê9äEêæ;ã5/æ;ã*ã TéäEê+êläæ Òã Hê   Èæ=å #æ1æ1ç /<  6| v |y  1Q 6-} A v D'OY|?|%$&A Q |  @x_Y)y v ?| 6x_ v yF   v6v |   |B}

/åEæ1æ  ë%ìòýOñÿü÷Âð  üýOñÇðkïôiðOñaì¸òÝÿüîñú
ðOüÿsñaò 'ñó	*Y*	 üòü









÷Gð`öìù  È÷Oì¸î 	6%cð  üýOüóíÏü
ò]ðOý  ôòÿ 
ü







	3ìù ? òìið!ì¸ò  ôòcÿ  ;üõaìòó¸ñaòcóðOìð" üËòüñó 0ì÷  ìTìHÿÏìù  	% ü ôõaõ
úü
ò]ðOü÷Güÿ ôið	)ìùÈ÷Oôÿñïý  #H 	 0  M-ñýÒð  TïcýÕüí îcð`ö3ìù'ìð" ü
÷Òûü÷ðkñaú
üý^ìiù ? 	 VXïcð	)ñý
ôÏî;ì¸ñaòDðËìù ? =ýOìÙñýËì¸òÖýOì¸í üü
ÿó¸ü  	ë%õaüô÷OõÇöð  ü9ôiõaõ+úü
ò]ðOü÷Güÿ ôið H    M 
-ñð  sÿcñQôí ü
















üò  ôiòÿ)ôòDö î;ì¸ñò]ðÕñaòÖñðkýÕòüñó 0ì¸÷ ìTìHÿ=ñ$	 ü 	
ñð-ñý-ôÓí üMôiýOï÷Güìiù*ð  üýOñaþ
üìù*ð  üòüñó 0ì÷  ìTìHÿ 	
 È÷Oì¸î;ì¸ýOñÇðkñì¸ò"ðkü
õaõý%ïý!ð  ôið-ôòü









/åEæ 8Èæ3Mê9äEêæ;ã á 5½ê?ã#ê 6:9 ;åN:ã¢è 9;:åuêlä_ê     <  6| OY|Ny  |k&A 
 }  | v  &OY| |%$  )Ag  |  @x_Y y v ?| 6x_ v  ? Y |X6| 6y v H 70    
'0      &DY 
B  F   	  v }    dY |X|B}  |k A H6| 
 Q-yL|x   6
B  F   v }   Y | 6| 6y v  wXy v ywXy_{-y v  H6| xF  Yx    v @x_Yy D Y   B y  |- YwQ v  H6| v |y  1Q  A  y v H6| 
 
  	  v }  dY |a6|  xF|kW    FY

/åEæ1æ   cü/ýGñðkïôiðkñì¸òñaýÒôý-ÿü
îñaú,ðküÿ3ñaò 'ñó	1* K 	
!Hïîî;ì¸ýOüð" ôið-ð" ü
÷OüñaýÒôÓîì¸ñòDð
	ýGïú Ùð" ôið   
 ;üõaìòó¸ýÈðkìð" ü q q ìù 
 ôòÿ ýOïú Ïð" ôið 	cñaýúõì¸ýOü






ÿ ôið í ñaÿcÿõaüìù  

ñaýÂü
íÏîHð`ö  ;üúôïýGüR  
%ñýñaò ð  ü&qaq  ôòÿ ð" ]ïý ñaýÂô îì¸ñòDðÂìù-ð" cüíÏü
ÿñQôõôuøHñaýìù? 	W!Hñòúü ñaýÂú
õaì¸ýGü÷ÂðOì   ð" ôò[ì¸òüìùÒñðOýÂð?%ìÎôÿ=GOôúü
ò]ð î;ì¸ñaòDðOý2*ð  ü
ð" ñúkP]òüýGý Óôið  ñý^õaü











 ¢®ÃÆ]Ä ¸Ä0¹M®Ã«i¬¯%²M·2²M¿y³k«u¬4¬¹   ²´³!¬`­]¹_¯³-¼®Ã«D®Ã¼®ÃÚy®Ã«DÆ¬`­]³»¹¿²»Æ_´²«uÀD»Ç²´`®Ã¬?ÉEÄ











ì¸òýGðO÷Oïú,ðkñòó ôÔ÷Güó¸ïcõQô÷ñaòDðOü÷Oî;ì¸õaôòDð    üòÝñðü,ø0























÷Oî;ì¸õQôiò]ð#ùlì¸õõaì-ý2ùl÷Oì¸í  È÷Oì¸î;ì¸ýGñðkñì¸òý Õôòcÿd* %	 YËìðOüXð  ôið#ð" üôiõaó¸ì 
÷OñÇð" í ïýOü
ýÒð  ü^ùôú













ü !Hüú,ðkñaìò u  	
*u
  9 =æ=åuêlä   á K J½÷Oüú
ì¸òýðk÷Oïcú
ðkñì¸ò÷Güó¸ïõaô÷!úôýOü
L æ=å :9 9 î;ì¸ñaòDðOý    
 ç+æ
  'ã*ç ð  üúõaìýOüýðÒîì¸ñòDðX@ 
 ðkì' 
  9;Dä 
  üð  üýOïýGü
ðËìù
 ìù'î;ì¸ñò]ðOýX	ýOïú 3ð" ôið 	    
 0 'ã*ç ð  üîì¸ñòDðX   
	  3H   0 
 M





















 ôòcÿð  üò÷Güí ìEûüùl÷Oì¸í ð" ñýó¸÷kôiî ôõaõüÿóüý!ð" ôið-ÿì
òìðýOôiðkñýGù9ö ð" üÕýOüú




ðk÷GñQôòóïõQôiðOñaì¸òsôòcÿ ð" cü q q ìùAî;ì¸ñaòDðkýÏúMôò üÖÿì¸òüÖñaò H 	
 Mðkñaí ü
±ð  ü




ðkñì¸òñaýXý  ì-òñò 'ñaóï÷Oüa* M Hôõaìòó -ñÇð" Ïð  ü)JÕü
õQôïcòôMö









7 9 ;è9 :å  8Èæ;ê?ã;ä  ]ä7P:ã*ç ä Têåê?ã;ä7]å/8Èæ39;:ãäN


















5   6| yL|k

/åEæ 8Èæ3Mê9äEêæ;ã á=á 5 68+ä  : 9 9   < I|   0   v }  Q| }  | v  6y v Hg v
?   6| v 6|  xF|B}6QkYxx     Zy  | v  |& v }  }Yy 6|'A"6|  y  xF|  y "
 @w~  y Q|B}X    0   v }  XyFOYy }QAo-Yw 
xF| 6y v ~6| D v   0   v }  
O ý^ñòÔð" cü K J úMôiýOü





























ò   	N0    0     ôiòÿÓôÿÿÓô K `ýOñíÏîcõaü,ø  ôËðk÷GñQôòcó¸õaü  -ñÇð" û¸ü
÷Gðkñúü
ý   	   	 ì¸÷!õaôúkPìiù±ô ;ü






ì¸í îõaüøÔð  ü  
 Q-yL|x  w 
xF|%$NM J q/ë  ìiù 
6	 ðÂñaýÂñò]ðOïñðOñûüõö ú
õaüô÷ð" ôiðÂð" cü M J)që ñaýô ýGïú
ì¸í îõaüø ìùð  üJÕüõaôïòôMöÿcñQôó¸÷Oôí ìù 
6	
O ú
ì¸òýGü-E]ïüòcúüìù  È÷Oìîì¸ýGñðOñaì¸ò * *Ëñaýð" ôiðX? ñaý4ô/ýGïú
ì¸í îõaüøìiù M J)që 	V%ïcð!òcìð
ôõaõ K ýOñíÏîõñaú
üýìù±ð  ü M J)q/ëAìiùZ
 ú
ì¸÷O÷GüýGîì¸òcÿ ðkìÏðO÷Oñaôòó¸õüý-ìù ? 	 O ò)ô÷Gó¸ïí üòDð
ýOñíÏñõQô÷ðkìð" cü K J úôýOüý  ì-ý-ð" ôuð	

/åEæ 8Èæ3Mê9äEêæ;ã á  5½ê?ã#ê 6:9 ;åN:ã¢è 9;:åuêlä_ê    < I|   0 	 Q|T [}  | v 
6y v H&A   |  @x_Y y v  | 6x_ v  ? A 
   6|-Yw 
xF| 6y v H    v } 	 Aw "y v  }  | v WNy 
xF|kaZy   v }  Y |aH6|6y v H A 
   &HDY 
B  FtH6|a y  v  xF|k     d v }    	 Q|xF v  ?H6|  
  	
B  FtH6| xF  Yx    v @x_Yy yL|k"Y  a v }  Y |QwXy v ywYx oy  |-  6y v     v } 	Yk|Q6|OY|Ny  |k&A H6|  
   y   wXy v ywXy_{| 6|  y  @wX }Yy Y   v }  
*










ðOõö  È÷Gì¸îìýOñðOñaì¸ò * K 	
2ü
ð  H   0 70   M1ÿüòcìðküÈð" cü4ü
ÿó¸ü H   0 	 M+ôiýOýOìTúñaôiðkü
ÿðkì-ð" üÈðk÷GñQôòcó¸õaü H   0 70   M;	
O õó¸ì¸÷OñÇð" í K ñaýïýGüÿ3ðkìÓ÷Oü
úì¸òýðk÷Gïú
ðÒð" üñò]ðOü÷Gîì¸õaôòDð 	




òDðÒðO÷Oñîõaü70   0  
  ê?ã#êlä_ê :9ê õañýGð I|B}  |k -ñð    H 70   0   M;  H   0   0  M!ôòÿ  H  0   0   M
  æ=å :9 9 ü
ÿó¸üý	  H   0 70   M!ñaò I|B}  |k ç+æ
 0 9;Dä 
  üð  üýOïýGü
ðËìù
 ìù'î;ì¸ñò]ðOýX  ýGïú Öð  ôið       
 'ã*ç ð  üîì¸ñòDðX	  
 
	 ÷Oôÿñaïcý H     M
 :ç#ç ð" üðO÷OñQôiòó¸õaü H   0 	N0 	 M%ðkìð" üðO÷OñQôiòó¸ïõaô÷%í üý 
 
 ê    H   0 
;0  Môòÿ  H N0 	 0   M!ôi÷Oüòìð-ñò I|B}  |k ä Tã
 :ç*ç ð  üíðOìð" üõañýGð
   9  
   å/ Ýæ 3 ð" cüí
 L Tã#çsê 
  åN Ýæ 3   H   0 	70   MXùl÷Oì¸í ;|B}  |k
   Hã#ç æ=å
O òÖü,øcôí îõaüìù'ð  üïýOü/ìù±ð" cñaýÒôõaóì¸÷OñÇð" í ùlì¸÷-÷Oüú
ì¸òýðk÷Oïcú
ðkñòóÏð  üñòDðkü÷GîìõQôòDð-ìù
îìñaòDðký÷Oôòÿì¸í õöÏÿñýGðk÷Gñ ïHðküÿì¸òÖôýOî cü÷Oüñaýý ì-òÔñò *ñaó¸ï÷Gü *l	









  ;ì¸÷  ôòÿîñúkPsð  ü)îìñaòDð  íÏñòñaí ñaþ
ñaòó
*
ð  ü÷kôÿcñaïýìù#ð" cü ôõaõ 	 $ 	 ñaý ôiõaõ¢ñýòüú
üýGýkô÷GñaõöÙüí îcð`öìù*ìð" cü÷ýkôiíÏîõüý	`òÿcüüÿ ÈñùËô)ýkôí îõaü   ñýñaòýGñaÿü	 $ ôòcÿsýGïú  ð  ôiðÂð  ü÷kôÿcñaïýÂìiù     ñýõaô÷Oó¸ü






ÿÔìùÈí ì¸÷Güð  ôòÖì¸òüúì¸í îìòüòDð ð  üòO õaó¸ì¸÷Gñð  í K íïýGð<;üñÇðkü
÷kôiðOüÿ	
 O òÝñaí î;ì¸÷GðkôòDðÿñn^ü÷Güòú
ü -ñð  Ìð  ü K J úMôýGüñaýð" ôið9 cü÷OüÏ÷Oü
úì¸òýðk÷Gïú
ðOñaì¸òÌúMôò
ì¸òcõöü/úMô÷G÷Oñüÿ)ì¸ïcð Dö ôò)ñòú÷Güí üòDðyôiõ*ýGï÷Gùôú
üúì¸òcýGðk÷Gïú
ðOñaì¸ò ôõaó¸ì÷Oñð  í=ôòÿ
òìiðDöüõñaí ñaòôiðOñaì¸òÓùl÷Oìí ð  ü JÕüõaôïòôMöú
ì¸í îõaüø 	@`ò M J9ð" c÷OüüýOôí îõaü^î;ì¸ñò]ðOý
úôòýkôiðOñaýù9ö  È÷Oìîì¸ýGñðOñaì¸ò`* K -ñð  ì¸ïcðð" ü K `ýOñíÏîcõaü,øÎõñaòP]ñòóÖð  üð" c÷Oüüî;ì¸ñò]ðOý
;üñòó îô÷ðÓìùËô ÷Oü





























÷ ÷OýGðôýOü,ðìùXî;ì¸ñaòDðkýïòcñùlì¸÷GíÏõÇöÔôiòÿÌ÷OôòÿìíÏõÇö ÿñýGðk÷Gñ ïHðküÿ ì¸òÌô
ýOî cü÷Oü 	, cüÏñò]ðOü÷Gîì¸õaôòDðìù%ð  üýGüýOôíÏîcõaüýñý÷OüóïõQô÷ýGñaòú
ü ð  üð" ñúkPTòcüýOý/ñaýôõ 
íÏìýGðô/úì¸òýðyôòDð2ü-E]ïôõ;ðkìð  ü^ýGî ü÷Gü÷kôÿcñaïý	DVXöÏúìò]ðO÷kôýð Tùlì¸÷%î;ì¸ñaòDðOý%÷kôiòÿì¸í õö
ÿñaýðk÷Gñ ïcðOüÿì¸òÙð  üýOïc÷Gùôú
üìù#ôðkì¸÷Gïý2Hð" ü





































ï÷Gûüý  ñaò K J  ì¸÷ýOï÷ùôúü
ý  ñaò M J    ñú ôi÷OüíÏôòñùlìõaÿ	
Y  y v ywYx y v  | 6x_ v 







Hùl÷Oì¸í ôò3ôõa÷GüMôÿcöúì¸í îïcðOüÿ H  IKNM `ýGñaí îõaüø  ð  üòü
ñaó 0;ì¸÷OñòóH  IKNM'ýOñíÏîõü,ø  ýGïú Öð  ôið	
K 
   ôòÿ   ô÷Oü%õaìTúMôõõöûiôõañÿ  ñ$	 ü 	 uð" üôõaõTúñ÷OúïcíÏýGú÷Oñ ü
ÿÂðkì   ÿìTüýÈòìð±úì¸òDðyôiñaò
  ôòÿ3úì¸òDûü÷OýGüõÇö  
 ð  üÓó¸÷kôò]ïõaô÷OñÇðkñüý^ôuðð  üû¸ü
÷Gðkñúü
ý/ìù4ð" cü H JI  M'ýOñíÏîõü,øÔúì¸òcòüú,ðkñaòcó   ôòÿ
  ô÷Oüí ñaòñíôiõ4	
#  üò ð  üÂî;ì¸ñaòDðËýOü,ð 
ñýÕ÷Oü
ó¸ïõaô÷2   ôòÿ   òcüúü
ýOýOô÷Oñõö ü
õaì¸òó ðkìð  ügqô
÷Gñaüõúì¸í îõü,ø  ó¸÷kôiî ñaò K J  ìù
 	

























 *  ð" ü H TI KNM'ýOñíÏîõü,ø   òü
ñaó 0;ì¸÷Oñòóôò ôõa÷GüMôÿHöúì¸í îïcðOüÿ H TI KNM'ýOñaí îõü,ø
  ì¸ò	?Añaý#ýOïú Âð  ôið#ð" üXó¸÷kôiòTïcõQô÷Gñðkñüý+ôið#ð" cüXû¸ü
÷GðOñaúü
ý±ìù      ô÷Gü%í ñaòñíôõ NK    ôòÿ   ü











üõñaí ñaòôiðOüÓýOì¸í üìùð  üî;ì¸ñò]ðOý/ð  ôiðÓô÷Güî;ìðkü
òDðkñQôiõaõö)ôÿGOôú
üòDðÂðkì ôÔîìñaòDðÂñò K J










'ñaó%	1*=	   	
 ü3ôõaóì¸÷OñÇð" í ýaXüÿü÷Gñûüùl÷Gì¸í ð" ü3ô
;ì_û¸ü  üïc÷OñaýðkñúýÓô÷GüÙû¸ü÷öýOñíÏñõQô÷ðkì ð  ü
÷Oü
ó¸ïõQôi÷^úMôýGü
	 ì¸÷ñòýGðkôòúü 1ñaò M J 2ôòÿ Pü
üîñòóð" üÓýkôiíÏüòìiðyôiðOñaì¸òý^ôý ü,ùlì¸÷Oü 
%üïýGü O õaó¸ì÷Oñð  í M 	




òDðÒðO÷Oñîõaü70   0  
  ê?ã#êlä_ê :9ê õañýGð I|B}  |k -ñð    H 70   0   M;  H   0   0  M!ôòÿ  H  0   0   M
  æ=å :9 9 ü
ÿó¸üý	  H   0 70   M!ñaò I|B}  |k ç+æ
 0 9;Dä 
  üð  üýOïýGü
ðËìù
 ìù'î;ì¸ñò]ðOýX         
 'ã*ç ð  üîì¸ñòDðX	   
 
	 ÷Oôÿñaïcý H     M
 ê  ð" üðk÷GñQôòcó¸õaü H   0 70 
 M%ñýñaòð" cü M J)q/ë ôòÿòìðËôõ÷OüôÿcöÙñò ? ä Hã
 
 :ç*ç H   0 70 
 MXðOì ð  üðk÷GñQôòóïõQô÷XíÏü
ý   ?
 :ç*ç   H   0 
 0  Môòÿ  H N0 	 0   MXðOì I|B}  |k
  Tã#çsê 
   åN Ýæ 3   H   0 	70   MXùl÷Oì¸í ;|B}  |k









#  Dö[ñaýñðÂýOì j`ò[ð" cü3õñaí ñð/ìùÕô ÿcüòýGüÖýOôíÏîcõañaòcó)ìù^ô)ýGíÏìTìð" [ýGï÷Gùôú
ü 'ð  ü
ýOï÷ùôúüñaý^÷GüõQôuðkñûüõÇö =ôið^ìò ð" üÂýGúMôõüìùð  ü M J)që ðk÷GñQôòcó¸õaü
ýÒð  ôiðõñaü/ôõaì¸òcó  	
!Hì^ð" cü M J)qësô÷Gì¸ïòÿÓôÕûü÷ðkü,øP ñaý'ýOï÷Gü!ðkìúì¸òDðkôñaòôiõaõHð  ü!ðk÷GñQôòcó¸õaü
ý*ð" ôiðB;üõaìòó
ðkìÂð  ü K J JÕüõaôïòôMöÏðk÷Oñaôòó¸ïcõQôiðOñaì¸ò ìù+ð" üîc÷OìG ü
ú
ðkñì¸òýìù+ð  üýkôí îõüÕî;ì¸ñaòDðký%ñaòô
òüñó 0ì÷  ìTìHÿìiùZ ìò]ðOìôîõaôúüõìHúôõaõÇöÏôîî÷Gì_øHñíôiðOñaòó  	































úì¸òcòüú,ðküÿÓýGñaí îõañúüý*ô÷Gü%ü,øTðO÷kôú,ðküÿ 	 ñaý'ñaý'ÿcì¸òü Dö/ýOüMôi÷Oú ñòóüÿóüýB ôMûTñaòóÕüMôú 















÷Oî;ì¸õQôiò]ðOý  ñú úMôò  ô÷Gÿõö6;ü  ôòÿcõaüÿ 	 ü
ôõðOü÷GòôiðkñÇû¸üÏñaýð  TïcýÂðkì)úìòýOñÿü÷Óôòü
õañíÏñòôiðkñì¸ò ýGðOüî	#ì ð" cñaýÂîïc÷Oî;ì¸ýOü ±ýOü,û¸ü÷Oôõ
íÏü,ð" ìTÿý!úôò üôiîîõañüÿÙÿcüî;üòÿñòóì¸òð" cü  üïc÷OñaýðkñúÕð" ôuð-ñaý!ú ìýOüò 	#Ýü^ïcýOüôò




úì¸í îïcðOñaòóÏó¸÷OìïîýÒïòDðkñaõ+ð" cü÷Oü/ñaýÒì¸òõÇöì¸òüúì¸í îì 
òüòDð  ýOüü *ñaó¸ï÷Gü *=r  	Zq÷Oìïîý~  ñú   ôMû¸üð" cüÙýkôí üÙò]ïíD;ü÷ìiù-ýOñaí îõñaúü
ýÂô÷Güúì¸í îô÷Güÿ DöÎð" ü









































 ¢®ÃÆ]Ä  ¸Ä %´¹MÀD°D®Ã«DÆ/²«]·Â®Ã¬³k´²¬`®ÃÁE³k»ÃÉÂ³k»Ã®Ã¼®Ã«T²¬`®Ã«DÆÆ_´¹MÀD°]¯È¶È®Ã¬`­Ó¯`¼²»Ã»«iÀD¼Òº³k´4¹¾ÁE³k´`¬`®¿y³y¯,Ä
!Hïú ôòôîî÷GìDôú Ùóñû¸ü
ý%ýOôiðkñýGùôú,ðkì¸÷öÓ÷OüýGïõðOý%ñòí ì¸ýGðXýOñÇðkïôiðOñaì¸òcýXôiý%ý  cì=-òñò ð  ü
÷Oü






































 =  w 
xF|%$ y D



















ðOñaì¸òcý±ôñí ôuð òÿcñaòó^ð  ü%û¸ü
÷GðOü,ø   cñaú ÓíÏñòñaí ñaþ
üý
ð" üó¸÷kôò]ïõaô÷OñÇð`ö	$`ò ð" cüña÷ËýOñíÏîõüýðÕùlì¸÷Gí  O õó¸ì¸÷OñÇð" í ý *Óôòÿ K  ;ð  üýGüÂùlïòú,ðkñaìòýýOüô÷Oú  ùlì÷ÓôÎû¸ü
÷GðOü,ø ì_û¸ü÷Óð" cü&  ìõaüýOü,ðìùÕýkôí îõüîì¸ñòDðký ôòÿsð" ü
÷Oü
ùlì÷Oü  ôMû¸ü
ôòÎôýGöTí îcðkìiðkñaúúì¸í îõaüøHñð`ö ìiù  H  M.1  ü
÷Oü [ñaýÕð  üÓò]ïíD;ü÷ìùXýkôí îõüÂîìñaòDðký	
 ñaýÕúì¸í îõaüøHñð`öÖúMôò)üôýOñõö üÂ÷Güÿïcúüÿ Dö ïýGñaòóôiîî÷Oìî÷Oñaôiðkü/ÿôiðyôÙýðk÷Gïú
ðOï÷Oü
ý2	
h'øôiíÏîõüýìù*ýOïcú ÖÿôuðyôýGðO÷Oïú,ðkï÷GüýËô÷Oü !    ðO÷Oü
üýÒôòÿ \ ì¸÷Gì¸òì¸ñ1ÿcñQôó¸÷Oôí ý ( K  K 9,$	
2ü
ð  H H  M%M üÓð" üôýGöTí îcðkìiðkñaúÓú
ì¸íÏîcõaü,øHñÇð`ö)ìù%ð  üýGüMô÷Gú Ýùlïòú,ðkñì¸ò   cñaú  ÿü;
îü








÷Oî;ì¸õQôòDðñýõañòüMô÷ñò  ð" cü/ôiõaó¸ì 
÷OñÇð" í ý3 ôMû¸üôýGöTí îcðkìðOñaúú
ì¸íÏîcõaü,øHñÇðkñaü
ýìù%ð  üÓùlì¸÷Oí&	  H  +H  M%M.	 ì¸÷ü,øcôí îõüñaò
ð" ü K J úôýOü ;ð  üÂôiõaó¸ì¸÷Gñð  í ðkôYPü
ý  H 	
  M<Dö3ïýGñaòó ð" ü \ ì¸÷Oìòì¸ñ+ÿñQôió¸÷kôí ôý
ôÙýOüô÷Oú ÎýGðO÷Oïú,ðkï÷GüÓôòÿ)ýOïcú Ýôò ôiõaó¸ì¸÷Gñð  í ñaýÕùlïc÷Gð" cü÷Oí ì¸÷GüÂì¸îcðOñaíÏôõ+ñaò ðkü
÷Oí ý^ìù
úì¸í îõü,øHñð`ö'( K ,4	
 üýOñÇðkïôiðOñaì¸òÝñaýÂí ì¸÷Oüúì¸í îõaüøÝùlì÷Âòì¸ò÷Oü
ó¸ïõQôi÷î;ì¸ñaòDðýGü









ó¸÷kôiî ÙíÂïýð ;üËûü÷Oñ üÿ 	% ü^õaôiðOðOü÷ðyôý P   ñú úì¸òcýOñaýðkýXñaòûü÷OñÇù9öTñaòóð" üËüí îcðkñ 










ÿ  ýGüü~( K  M ,ùlì¸÷X÷Gü
ûTñaü-ý%ì¸òÏó¸üìíÏü,ðk÷Oñú÷kôòcó¸üËýGüMô÷Gú ñaòcóÂî÷Oì
õaü
íÏý  	`òÏð  üK JúMôýGüÎôòÿ ôóDôñò Dö ïýGñaòó ð  ü \ ì¸÷Oìòì¸ñ^ÿñaôó¸÷Oôí 4ôýOüô÷Oú  -ñaõõÒðkôYPü)ðOñaí ü
 H 




õaüôÿý/ðOì  H     MýOüMôi÷Oú  ùlïòú,ðkñì¸òý/ùlì÷/î;ì¸ñaòDðOý/ïòcñùlì¸÷GíÏõÇö)ÿñaýðk÷Gñ ïcðOüÿÌñaò 9	
KYM
2ü
ð  H+H  M M ü/ð" üôiýGöTíÏîHðkìðOñaúú
ì¸í îõaüøcñÇð`ö3ìùÈð" üýOüMôi÷Oú )ùlïòú,ðkñaìò	J cüò¢ð  ü
ôýGöTí îcðkìiðkñaúËúì¸í îõü,øHñð`öÏìù2ð" cüôõaó¸ì÷Oñð  í ñý  H  +H  M M;@  ü
÷Oü   ñý%ð" cü^ò]ïíD;ü÷
ìù-ýOñíÏîcõañaú
üýñaòÎð" üÙñòDðkü÷GîìõQôòDð 	   ñýó¸ü







÷Oüð  ôið^ïcýOñaòcóð" ü \ ì¸÷Oì¸òcì¸ñ+ÿñQôó÷kôí  ì¸÷ÕüETïcñûiôõaü
òDðkõöð  üXJÕü
õQôïcòôMö





ýOýkôi÷OñaõÇö ñíÏî÷Gì_û¸ü/ð  üúì¸í îõü,øHñð`öÓôiòÿð" cüË÷Gïòòñòó/ðOñaí üÒñò ð  ü M J úMôiýOü ;üúôïýOüËìù1ð  üÕî÷Gü.î÷OìTúü
ýOýOñòó
ðkñíÏü^÷Gü-E]ïñ÷Oüÿ 	
'ñaóï÷Oü *uÕý  cì=-ýÈ÷GïòòñòóÕðOñaí üý'ìiù O õaóì¸÷OñÇð" í M ì¸òÂô !Hîô÷Gú
ËõÇðk÷kô M  Xì¸÷BP]ýGðkôiðkñì¸ò
LK  g% Ëþ  	
!Hü,ðký-ìù#îìñaòDðký-ô÷Gü÷kôòcÿì¸í õö ÿñaýðk÷Gñ ïcðOüÿì¸òôÂðkì÷Oïý  ýOüü 'ñó¸ï÷Gü *ùlì¸÷÷Oüú
ì¸òýðk÷Oïcú
ðkñì¸ò üøôiíÏîõüý  	Ið/ðkôYPü
ý %	uD* ýOüú
ì¸òÿ ðOì  ôòcÿõaüQr 3îì¸ñòDðký/ôòÿôîî÷GìMøcñíôuðküõÇö M M í ñaò]ïcðOüýÈðkì  ôòÿcõaü)*    î;ì¸ñò]ðOý2	= üËôýöHí îcðOìðkñúúì¸í îõaüø0
ñð`ösñaýgSôîîc÷OìMøHñaíÏôiðkü
õöU  H   ' MÏôýÙý  cì=-ò Dösð" ü ÿcìðOðOüÿ úïc÷Gû¸ü 	 ñaýúMôò ;ü
ü,øHîõaôñaòü
ÿ ]öÔð" üùôú,ðð" ôiðî;ì¸ñò]ðOýô÷Oü 1ñaò)ð  ôiðúMôiýOü
2ïcòñùlì¸÷GíÏõÇö3ÿñaýðk÷Oñ ïcðOüÿ ì¸ò
ôÝýOïc÷Gùôú
ü ôòÿ òìðÙñò =	  ü÷Gü
ùlì¸÷Gü
Xð  üÔýGüMô÷Gú  ùlïòú,ðkñaìò ñaý Sôîcî÷OìMøHñaíÏôiðkü
õöU
 H  ' M  ôòcÿ òìið  H    M  ôòÿ úì¸òýGü-E]ïü
ò]ðOõö[ð" cüÔôõó¸ì¸÷Gñð" cí ÷Gïòýñò  H   ' MýOñòúüð" cüò]ïí9ü































¬`´`®ÃºDÀD¬³y·Ï¹M« ²^¬¹M´`À]¯4²«]·Â¾9¹M´È¬`­]³!¾QÀD«]¿k¬`®¹M«#.  ' Q·D¹M¬`¬³y·Ó¿kÀD´`ÁE³ OÄ
 = 6b|k@xz






































































'ñaó%	 K ÙÿcüMôõý -ñð   ôÙîì¸ñòDð^ýOü,ð÷Oüîc÷OüýGüòDðkñòó3ôÙÿ÷kôió¸ì¸ò ð" ôið %ôýìcðkôñaòü
ÿ ùl÷Oì¸í




 !  	'ñó	 K *Âý ì-ýÕð" cü÷Oü;úì¸òcýGðk÷Gïú
ðOñaì¸ò ìùXôí üú ôòcñaúMôiõ'îô÷ððyôYPiüò ùl÷Oì¸í Ëìîîü9p ý)Xü2ÎýOñÇðkü (+* 9,$	 'ñòôõaõÇö
'ñaó%	 K K ý  ì-ýð" üÕ÷Oüú
ì¸òýðk÷Oïcú
ðkñì¸òìù#ôðkü
÷O÷OôñaòÙí ìTÿüõ;ðyôYPiüòùl÷Oì¸í ð  üýOñÇðkü^ìù2ð  ü
!-ñaýGý=ü
ÿü÷Oôõ   úüìù,*ì¸î;ì¸ó¸÷Oôî Dö "#

$%&




 ¢®ÃÆ]Ä  ¸Ä X³y¿y¹M«]¯`¬`´`À]¿k¬`®Ã«DÆ/°¹M®Ã«u¬¯!¹M«²¬¹M´`À]¯Ä²¸Ä     °¹M®Ã«u¬¯%´²«]·D¹M¼»ÃÉ ·¸®¯`¬`´`®ÃºDÀD¬³y·Ù¹M«²
¬¹M´`À]¯ÄHº=ÄTÍ±­]³Ë¼²«D®Ü¾9¹M»· ®Ã«i¬³k´`°c¹M»Ç²«i¬-¹¾*²¸ÄT¿_Ä  ¿k´¹_¯¯X¯³y¿k¬`®¹M«Ï¹¾+¬`­]³Ë´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«=Ä·Ä
































ñaüòDðÂôõaó¸ì÷Oñð  í ýð  ôið/ñðOü÷kôuðkñûüõÇö ïñaõÿÌñòDðkü÷ 
îìõQôòDðkýÓìùÕýOü,ðkýìiù^î;ì¸ñaòDðký	 üýGü ôõó¸ì¸÷OñÇð" í ýD ôMûü ôõõü
üò ñíÏîcõaüí üòDðOüÿ ôòÿ
ûiôõañÿôiðkü
ÿì¸ò3ôg-ñÿü÷kôiòó¸üìù*ñaòîïHð-ÿôiðyô	








































 ¢®ÃÆ]Ä   ¸Ä Ù²«D®Ü¾Q¹M»·Ï®Ã«u¬³k´`°¹M»Ç²«u¬¯¹¾+°¹M®Ã«u¬¯³k¬¯%¹MºD¬²®Ã«]³y·ºuÉÓ´³y¿y¹M«]¯¬`´`À]¿k¬`®¹M«Ï¾Q´¹M¼ ®Ã¼²ÆE³
¯³iÀ]³k«]¿y³y¯     Ä ÀD«D«D®Ã«DÆ¬`®Ã¼³y¯¹M«Ý²3Ûi°T²´¿X»Ã¬`´²    ¶*¹M´`×¸¯`¬²¬`®¹M«Ý²´³  ¸Ä  ¯^¾9¹M´¬`­]³



























 ¢®ÃÆ]Ä   ¸Ä!X³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«Ý¹¾-¬`­]³·¸´²ÆE¹M« ¼¹i·D³k»   ¸µ      3°c¹M®Ã«i¬¯OÄ!4ÀD«D«D®Ã«DÆÖ¬`®Ã¼³Ï®¯  
¼®Ã«iÀD¬³y¯  ^¯³y¿y¹M«]·D¯X¹M« ²Ûi°T²´¿Ò¯`¬²¬`®¹M«=Ä
 ¢®ÃÆ]Ä  _Ä4³y¿y¹M«]¯¬`´`À]¿k¬`®¹M«Õ¹¾H²   	)¼¹·D³k» a¬²×E³k«Ò¾Q´¹M¼%¹M°D°c³ ¯¶*³kº^¯`®Ã¬³       OÄ 4ÀD«D«D®Ã«DÆ







òÖýðkïÿcñaüÿDö O ðOðkôõañf( K u,
ôòcÿÔí ì¸÷Oü÷Oü
úüòDðOõöDö O íÏü








ñò úì¸í í ì¸ò-ñð  ð" üdXì¸÷BPÌìù-ð" ü
ýOü3ôïcð  ì¸÷GýÓôòÿTXü3ñòDðküòcÿ ðkì ü,øHîõì¸÷Oüð  ü
K 
 ¢®ÃÆ]Ä  ¸Ä 4³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M« ¹¾² ¬³k´`´²®Ã« ¼¹i·D³k»    µ       °¹M®Ã«u¬¯OÄ Í±­D®¯ ¬³y¯`¬











9   ]åNHã#é  
    Ä  ³k«]¿k»lµ ÕÄ  D»Ã»³k´µ¢ª?«u¬³k´`°¹M»Ç²¬`®¹M« ²«]·Ô²°D°D´¹yÊ¸®Ã¼²¬`®¹M« ¹¾¯`ÀD´¾l²M¿y³y¯Ò¾a´¹M¼ ¬`­D´³y³OÑ
·¸®Ã¼³k«]¯®¹M«T²»¯¿²¬`¬³k´³y·Õ·]²¬²È°¹M®Ã«u¬¯,µ®Ã« _Ûi¬²¬³#¹¾]¬`­]³ X´`¬ X³k°c¹M´`¬¯,µ  ÀD´¹MÆ_´²°D­D®¿y¯    ¸µ
     ¸µ]°D°=Ä    Ä
    TÄ Ñ 	ÕÄ
±¹M®¯¯¹M«D«T²¬µ !³y¹M¼³k¬`´`®¿¯`¬`´`À]¿k¬`ÀD´³y¯¾9¹M´¬`­D´³y³OÑ·¸®Ã¼³k«]¯`®¹M«T²»¯`­T²°³´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«=µ
     Í=´²«]¯G²M¿k¬`®¹M«]¯X¹M« %´²°D­D®¿y¯              ¸Ä
K 
    ËÄ +³k»Ã¬`×_²¼°=µ ±¹MÀD«]·]²´`®³y¯ ¬`­D´¹MÀDÆ_­ ¯¿²¬`¬³k´³y· °¹M®Ã«u¬¯ ¹¾ ÀD«D×i«]¹,¶È« ·D³k«]¯`®Ã¬ÉEµ
!´²°D­D®¿²»  Ï¹·D³k»¯4²«]·Óª?¼²ÆE³2´¹¿y³y¯¯`®Ã«DÆ                  ¸Ä
    ÕÄ  ·D³k»¯`ºD´`ÀD«D«]³k´µ  Ä Ñ?¢Ä   ]¿×E³_µÍ±­D´³y³OÑ·¸®Ã¼³k«]¯`®¹M«T²» ²»Ã°D­T² ¯`­T²°³y¯µ     
Í;´²«]¯²M¿k¬`®¹M«]¯4¹M« %´²°D­D®¿y¯                	  ¸Ä
    !Ä %À]¹Dµ ]Ä  Ï³k«]¹M«=µ !Ä%ÅÌ®Ã»Ã»³k¬`¬³_µ-ÛiÀD´¾l²M¿y³Ô´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«À]¯`®Ã«DÆ[²»Ã°D­T²Ý¯`­T²°³y¯µ
 '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯  ]¹M´`ÀD¼                      ¸Ä
   	^Ä ±¬`¬²»Ã®lµ ÐÑl´³kÆ_ÀD»Ç²´ ¯­T²°c³ ´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M« ¾a´¹M¼ ÀD«]¹M´`Æu²«D®¯³y· °¹M®Ã«u¬¯,µ
 '¹M¼°DÀD¬²¬`®¹M«T²» !³y¹M¼³k¬`´`É]Í±­]³y¹M´`ÉÓ²«]· 4°D°D»Ã®¿²¬`®¹M«]¯                      Ä
     ÕÄ4¼³k«i¬²¸µ  ÔÄ±³k´`«=µ 	^Ä  °D°]¯`¬³k®Ã«=µDÍ±­]³!¿k´`À]¯`¬È²«]·¬`­]³=Ñ¯`×E³k»³k¬¹M« D¿y¹M¼ÒºD®Ã«T²¬¹M´`®Ç²»
¿kÀD´`ÁE³^´³y¿y¹M«]¯¬`´`À]¿k¬`®¹M«=µ %´²°D­D®¿²»  ¹i·D³k»¯-²«]·Ùª?¼²ÆE³32´¹i¿y³y¯¯`®Ã«DÆ             
    ¸Ä
    ÕÄ X¼³k«u¬²¸µ ÖÄ0±³k´`«=µÛiÀD´¾9²M¿y³Ò´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«ÏºiÉ %¹M´¹M«]¹M®]»Ã¬³k´`®Ã«DÆ]µ 	%®¯¿k´³k¬³Õ²«]·
 '¹M¼°DÀD¬²¬`®¹M«T²» !³y¹M¼³k¬`´`É                     ]Ä
     ÕÄ	4¼³k«i¬²¸µHÛcÄ  *­]¹M®lµDÍÄ 	!³kÉEµÕÄ =³y³k×i­T²¸µ  ¯`®Ã¼°D»³-²»ÃÆE¹M´`®Ã¬`­D¼½¾Q¹M´È­]¹M¼³y¹M¼¹M´`°D­D®¿
¯ÀD´¾9²M¿y³1´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«=µ,®Ã« ;2´¹¿_Ä¹¾DÛ            ½ÛiÉi¼°¹_¯`®ÃÀD¼s¹M«  '¹M¼°DÀD¬²¬`®¹M«T²»
³y¹M¼³k¬`´`É Oµ       ¸µ]°D°=Ä       ¸Ä
      ÕÄ X¹M°D°³_µÍÄ 	%³ X¹_¯³_µÂÍÄ 	XÀ]¿­T²¼°=µ ]Ä  ¿ 	!¹M«T²»·µÂÅ ÄÛi¬`À]³k¬`Úy»³_µÏÛiÀD´¾l²M¿y³
´³y¿y¹M«]¯¬`´`À]¿k¬`®¹M« ¾Q´¹M¼ ÀD«]¹M´`Æu²«D®ÃÚ³y· °c¹M®Ã«i¬¯µ®Ã«        '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯
+´¹i¿y³y³y·¸®Ã«DÆE¯!Ûª   C  Oµ +¹M»lÄ¸µ      ¸µD°D°=Ä   	  ¸Ä
   !Ä  *ÀD´`»³y¯¯µ  ÔÄ;³kÁE¹ÉEµ  ÁE¹M»ÃÀD¼³k¬`´`®¿¼³k¬`­]¹·Ï¾Q¹M´%ºDÀD®Ã»·¸®Ã«DÆÓ¿y¹M¼°D»³OÊÙ¼¹i·D³k»¯X¾Q´¹M¼
´²«DÆE³®Ã¼²ÆE³y¯µ=®Ã«       '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯ 2´¹¿y³y³y·¸®Ã«DÆE¯Ûª   C  Oµ    ¸µ
°D°=Ä        ¸Ä
    ±Ä ±³k´`«T²´·¸®Ã«D®lµ  %Ä È²²kµ ]Ä  *­]³k«=µ	^ÄÛ¿­D®Ã×E¹M´³_µÍ;´`®Ç²«DÆ_ÀD»Ç²¬`®¹M«¸ÑlºT²M¯³y·½¹Mº`³y¿k¬
´³y¿y¹M«]¯¬`´`À]¿k¬`®¹M« ¼³k¬`­]¹i·D¯,µ ®Ã«  +´¹i¿_Ä ¹¾ Û             ÛiÉ¼°¹_¯`®ÃÀD¼ ¹M«
 '¹M¼°DÀD¬²¬`®¹M«T²» !³y¹M¼³k¬`´`É Oµ     µD°D°=Ä        ]Ä
     TÄ Ñ 	ÕÄL±¹M®¯¯¹M«D«T²¬µ  ±Ä  ±²Ú,²»¯µEÛi¼¹¹M¬`­¯`ÀD´¾l²M¿y³±´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«Á®Ç²4«T²¬`ÀD´²»D«]³k®ÃÆ_­iºc¹M´
®Ã«i¬³k´`°c¹M»Ç²¬`®¹M«Ô¹¾±·¸®¯¬²«]¿y³Õ¾aÀD«]¿k¬`®¹M«]¯µ=®Ã«  2´¹i¿_Ä;¹¾Û              ÛiÉ¼°c¹_¯®ÃÀD¼ ¹M«
 '¹M¼°DÀD¬²¬`®¹M«T²» !³y¹M¼³k¬`´`É Oµ      ¸µD°D°=Ä       ¸Ä
      ÕÄ Ñ	Ä
H­T²M¹Dµ+ÛcÄ1Ø%¯`­]³k´µJ!Ä  Ï³k´`´`®Ã¼²«=µ  ÔÄ-²«DÆ]µ1ª¼°D»Ã®¿k®Ã¬µ«]¹M«D°T²´²¼³k¬`´`®¿¯`­T²°³
´³y¿y¹M«]¯¬`´`À]¿k¬`®¹M«¾a´¹M¼ ÀD«]¹M´`Æu²«D®ÃÚ³y· °c¹M®Ã«i¬¯ÈÀ]¯`®Ã«DÆ²ËÁ_²´`®Ç²¬`®¹M«T²»=»³kÁE³k»=¯³k¬È¼³k¬`­]¹·µ¸¬¹
²°D°³²´È®Ã«  '¹M¼°DÀD¬³k´ X®¯`®¹M« ²«]· ª¼²ÆE³ X«]·D³k´¯`¬²«]·¸®Ã«DÆ        OÄ
      Ä  ³k«]¿k»lµ ÕÄ   D»Ã»³k´µ!´²°D­¸ÑlºT²M¯³y· ¯`ÀD´¾9²M¿y³ ´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«À]¯`®Ã«DÆÔ¯`¬`´`À]¿k¬`ÀD´³y¯®Ã«
¯¿²¬`¬³k´³y·)°c¹M®Ã«i¬¯³k¬¯µ1®Ã« :2´¹i¿_Ä#¹¾  !ª       '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯ª?«u¬³k´`«T²¬`®¹M«T²» Oµ
     ¸µ]°D°=Ä       _Ä
     ±Ä ±³k´`«T²´·¸®Ã«D®lµ ]Ä   ®Ã¬`¬³k»Ã¼²«=µ ÕÄ À]¯`­D¼³k®³k´µ  %Ä Ûi®Ã»ÃÁM²¸µ ^Ä Í¢²ÀDºD®Ã«=µ)Í±­]³
ºT²»Ã»ÜÑl°D®ÃÁE¹M¬`®Ã«DÆ²»ÃÆE¹M´`®Ã¬`­D¼ ¾9¹M´¯`ÀD´¾l²M¿y³ ´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«=µÔª :  Í;´²«]¯²M¿k¬`®¹M«]¯A¹M«
 %®¯`ÀT²»Ã®ÃÚ,²¬`®¹M«Ï²«]·  '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯                     ¸Ä
     ¢Ä  *´¹_¯¯`«]¹Dµ  Ä 4«DÆE³k»lµÛi°D®Ã´²»Ã®Ã«DÆ³y·¸ÆE³LT¾l²M¯`¬4¯`ÀD´¾l²M¿y³´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«¾Q´¹M¼ °T²´`¬`®Ç²»Ã»ÃÉ
¹M´`Æu²«D®ÃÚ³y· ¯²¼°D»³°¹M®Ã«u¬¯µD®Ã« Tª  :  %®¯`ÀT²»Ã®ÃÚ,²¬`®¹M«     ¸µ      ¸µD°D°=Ä          ]Ä
M 
     ÔÄ !¹M°D®lµ/ÛcÄ !´`®¯`­D«T²«=µ  ¾9²M¯¬Ì²«]·½³  ¿k®³k«u¬Ý°D´¹2`³y¿k¬`®¹M«¸ÑlºT²M¯³y· ²°D°D´¹E²M¿­ ¾9¹M´
¯ÀD´¾9²M¿y³!´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M«=µT¬¹²°D°³²´È®Ã« ª«i¬³k´`«T²¬`®¹M«T²» E¹MÀD´`«T²»¢¹¾ X®ÃÆ_­¸Ñ?¢³k´¾Q¹M´`¼²«]¿y³
 '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯µ  ÏÀD»Ã¬`®Ã¼³y·¸®Ç²²«]· %®ÃÚyÀT²»Ã®¯²¬`®¹M«        OÄ
     ØÕÄ  T²ÀDÆE³k´²M¯µ!Í±­D´³y³OÑ 	%®Ã¼³k«]¯`®¹M«T²»  '¹M¼°DÀD¬³k´  X®¯`®¹M«   !³y¹M¼³k¬`´`®¿  X®³k¶È°¹M®Ã«u¬µ
X´`¬`®T¿k®Ç²»;ª?«u¬³k»Ã»Ã®ÃÆE³k«]¿y³_µ Ïª Í 2´³y¯¯µ  ±²¼ËºD´`®·¸ÆE³_µ       ¸Ä
      ±Ä ±³k´`«T²´·¸®Ã«D®lµ  %ÄLÈ²²kµEÛ¸²¼°D»Ã®Ã«DÆÕ²«]·^´³y¿y¹M«]¯¬`´`À]¿k¬`®Ã«DÆÒ¼²«D®Ü¾9¹M»·D¯2À]¯`®Ã«DÆ  Ñ¯`­T²°c³y¯,µ
®Ã«  2´¹i¿y³y³y·¸®Ã«DÆE¯'¹¾ ¬`­  ±²«T²M·¸®Ç²«  '¹M«¸¾Q³k´³k«]¿y³X¹M«  '¹M¼°DÀD¬²¬`®¹M«T²»
!³y¹M¼³k¬`´`ÉEµ      µ
°D°=Ä        ¸Ä
   #ÕÄ X¼³k«u¬²¸µ  ÖÄ ±³k´`«=µ  ÔÄ -²¼ËÁiÉ¸¯¯³k»Ã®¯µ  «]³k¶  %¹M´¹M«]¹M®ÜÑlºT²M¯³y·
¯ÀD´¾9²M¿y³´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M« ²»ÃÆE¹M´`®Ã¬`­D¼Óµ®Ã«        '¹M¼°DÀD¬³k´ %´²°D­D®¿y¯ +´¹i¿y³y³y·¸®Ã«DÆE¯
Ûª       Oµ     ¸µD°D°=Ä       _Ä
    TÄ¢Û³k´`´²¸µ¢ª¼²ÆE³ 4«T²»ÃÉ¸¯`®¯Õ²«]·  Ù²¬`­]³k¼²¬`®¿²»  Ï¹M´`°D­]¹M»¹MÆ_ÉEµ  +¹M»ÃÀD¼³/ªOµÈ¿²M·D³k¼®¿
+´³y¯¯µ     ¸Ä
     TÄ Ñ 	ÕÄ '¹M®¯¯¹M«D«T²¬µ!Ä !³k®ÃÆE³k´µXÍ±­D´³y³ 	%®Ã¼³k«]¯`®¹M«T²»X³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M« ¹¾  '¹M¼°D»³OÊ
Ûi­T²°³y¯ È²M¯³y· ¹M« ¬`­]³ 	!³k»Ç²ÀD«T²yÉ Í=´`®Ç²«DÆ_ÀD»Ç²¬`®¹M«=µX²°D°¹M´`¬·D³ X³y¿­]³k´¿­]³     µ
ª  4ª   4°D´Ä     OÄ
     ËÄÝØXÆ_«D®³k¶È®¿kÚEµ  ÔÄÌª?»ÃÆ]µ  +¹M´¹M«]¹M® ¯×E³k»³k¬¹M«]¯;ÌÍ±­]³y¹M´`É ²«]· ²°D°D»Ã®¿²¬`®¹M«]¯µÝ®Ã« 
+´¹i¿y³y³y·¸®Ã«DÆE¯±¹¾;ª     '¹M«¸¾9³k´³k«]¿y³%¹M«  '¹M¼°DÀD¬³k´  X®¯`®¹M«²«]·9¢²¬`¬³k´`« 4³y¿y¹MÆ_«D®Ã¬`®¹M«=µ
X´`ºT²«T²  *­T²¼°T²®ÃÆ_«=µ  !ÛOµ      ¸µD°D°=Ä0     ¸Ä
    TÄ;'´²«]·¸¬µ  '¹M«uÁE³k´`ÆE³k«]¿y³È²«]·Ë¿y¹M«u¬`®Ã«uÀD®Ã¬?ÉË¿k´`®Ã¬³k´`®Ç²È¾Q¹M´;·¸®¯¿k´³k¬³*²°D°D´¹yÊ¸®Ã¼²¬`®¹M«]¯1¹¾D¬`­]³
¿y¹M«i¬`®Ã«uÀ]¹MÀ]¯Ë°D»Ç²«T²´Ë¯`×E³k»³k¬¹M«=µ  '¹M¼°DÀD¬³k´  %®¯`®¹M«=µ %´²°D­D®¿y¯Ë²«]·3ª¼²ÆE³ +´¹i¿y³y¯¯®Ã«DÆ
               ]Ä
    	^Ä ±¬`¬²»Ã®lµÛ iÀ]³k»³k¬`¬³y¯!³k¬4Æ_´²°D­]³y¯!·D³  !¹M´¹M«]¹M®
	 ³k¬  
	^µ +­=Ä 	ÕÄH¬`­]³y¯`®¯µ4«D®ÃÁE³k´¯®Ã¬
u¹_¯³k°D­ ]¹MÀD´`®³k´ÈÑ%´³k«]¹MºD»³-ª       OÄ
    TÄ='³k«i¬`»³kÉEµ  ÏÀD»Ã¬`®·¸®Ã¼³k«]¯`®¹M«T²»;ºD®Ã«T²´`É¯³²´¿­Ó¬`´³y³y¯ÈÀ]¯³y·¾9¹M´4²M¯¯¹¿k®Ç²¬`®ÃÁE³¯³²´¿­D®Ã«DÆ]µ
 '¹M¼¼ËÀD«D®¿²¬`®¹M«]¯!¹¾¢¬`­]³            
         Ä
     ±Ä22´³k°T²´²¬²¸µ  ÔÄMÛi­T²¼¹_¯µ  '¹M¼°DÀD¬²¬`®¹M«T²» ³y¹M¼³k¬`´`ÉEµ 4«^ª«i¬`´¹i·¸À]¿k¬`®¹M«=µuÛi°D´`®Ã«DÆE³k´Ñ
 +³k´`»Ç²Æ]µ '³k´`»Ã®Ã«=µ    ¸Ä
     TÄ  Ù²¬¹MÀ¯³k×cµ !³y¹M¼³k¬`´`®¿ %²«DÆE³ÔÛ³²´¿­D®Ã«DÆ]µ       '¹M¼°DÀD¬`®Ã«DÆ[ÛiÀD´`ÁE³kÉ¸¯   
              _Ä
      ¢Ä Ñ	Ä 4Æu²´`¶±²»lµ ]Ä  ´`®¿×¸¯¹M«=µ³y¹M¼³k¬`´`®¿ %²«DÆE³ Û³²´¿­D®Ã«DÆ ²«]· ®Ã¬¯ 4³k»Ç²¬`®ÃÁE³y¯,µ
 '¹M«i¬³k¼°c¹M´²´`É Ù²¬`­]³k¼²¬`®¿y¯    ¸µ 4¼³k´`®¿²«  ²¬`­]³k¼²¬`®¿²»2Û¹i¿k®³k¬?É 2´³y¯¯       
 ¸Ä
      Ä:±¹ÉE³k´µ  ÖÄ Ñ ØÕÄ,'³k´`ÆE³k´µ  
	 ¯`ÀD´¾l²M¿y³´³y¿y¹M«]¯`¬`´`À]¿k¬`®¹M« À]¯`®Ã«DÆÔ¹i¿y¿k»ÃÀ]·¸®Ã«DÆÔ¿y¹M«u¬¹MÀD´¯µ
ª?«u¬³k´`«T²¬`®¹M«T²» E¹MÀD´`«T²»¹¾  '¹M¼°DÀD¬³k´  %®¯`®¹M«                    ¸Ä
     #ÕÄ X¼³k«u¬²¸µÒÄ X¹M»Ã»ÃÀD´`®lµÈ¿y¿kÀD´²¬³'²«]·Ë³  ¿k®³k«u¬¢ÀD«D®¹M«]¯¢¹¾DºT²»Ã»¯µ,®Ã« .2´¹¿_Ä,¹¾cÛ       
      ÛiÉ¼°c¹_¯`®ÃÀD¼ ¹M«  '¹M¼°DÀD¬²¬`®¹M«T²» !³y¹M¼³k¬`´`É Oµ       ¸µD°D°=Ä    ¸Ä
M *
